Introduction
============

Thyroid cancer is a common malignant endocrine tumor that has a good prognosis, while 15-20% of patients with differentiated thyroid cancer (DTC) and most patients with anaplastic thyroid cancer (ATC) still have drug resistance to standard regimens, such as radioactive iodine (RAI) treatment ([@b1-ol-0-0-11732]). The incidence rate of the disease has increased over the past few decades and nearly tripled in the United States between 1975 and 2009. Despite the increasing incidence rate, the mortality rate of the disease remains stable ([@b2-ol-0-0-11732]). According to a study, thyroid cancer was the fifth most common cancer threatening women after breast cancer, lung cancer, colon cancer and uterine cancer in Canada in 2016 ([@b3-ol-0-0-11732]). Thyroid cancer consists of papillary, follicular, medullary and anaplastic thyroid cancers, among which papillary thyroid cancer is the most common one. Tumor is currently treated by chemotherapy, and the patients are treated with liquid medicine during hospitalization for a long time. Permanent needle of deep venipuncture reduces the stimulation to the vein and skin and better injects liquid medicine, which is commonly used in intensive care and conducive to carrying out central venous pressure monitoring, blood transfusion, hemodialysis and total parenteral nutrition ([@b4-ol-0-0-11732]).

Both peripherally inserted central catheters (PICC) and totally implantable venous-access ports (TIVAP) are currently commonly used techniques for central venous catheterization, while their effects on chemotherapy are different. Studies have shown that PICC based on the patient\'s condition is usually safe and convenient ([@b5-ol-0-0-11732]), and may be significantly superior in patients with advanced cancer compared with subcutaneous and peripheral venous catheters. For example, PICC has a strong analgesic effect, causes less surgery-related pain and provides fluid therapy. Additionally, more drugs whose dosages are adjustable are available. It has also been shown that PICC has a high success rate without severe surgery-related complication. According to a study, the success rate of PICC is \~85-95% in patients without related complications ([@b6-ol-0-0-11732]). TIVAP, a totally implantable vascular access system, provides long-term venous vascular access and plays a vital role in the treatment of patients with tumors ([@b7-ol-0-0-11732]). In PICC a thin and long catheter made from a biocompatible material (silicone or polyurethane) is percutaneously inserted into the basal vein or cephalic vein of the forearm or anterior cubital fossa under the guidance of ultrasound or fluoroscopy, and then advanced to the central vein. The tip of the catheter is usually placed at the superior vena cava or the junction between cava and atrium. Compared with other central venous accesses, PICC has fewer complications, such as hemothorax and pneumothorax ([@b8-ol-0-0-11732]). Therefore, the application values and safety of PICC and TIVAP in chemotherapy for patients with thyroid cancer were compared in this study to provide references for clinical practice.

Patients and methods
====================

### General information

A retrospective analysis was performed on the clinical data of 188 patients with thyroid cancer who were treated with PICC or TIVAP for chemotherapy in Qingdao Municipal Hospital (Qingdao, China) from January 2013 to March 2018. The patients were divided into the PICC group and the TIVAP group according to deep venous catheterization. The PICC group consisted of 44 males and 52 females, aged 20-64 years with an average age of 32.35±8.54 years. According to the pathological type ([@b9-ol-0-0-11732]), 23 cases were undifferentiated, 33 cases were papillary adenocarcinoma, 24 cases were follicular adenocarcinoma, and 16 cases were medullary carcinoma. The TIVAP group consisted of 40 males and 52 females, aged 21-62 years with an average age of 31.37±8.91 years, and 19 cases were undifferentiated, 36 cases were papillary adenocarcinoma, 23 cases were follicular adenocarcinoma, and 14 cases were medullary carcinoma. Inclusion criteria: Patients diagnosed by imaging system and clinicopathology; patients who were aged \>18 years ([@b5-ol-0-0-11732]) and had no history of mental illness; patients who were able to communicate normally; patients with complete clinical data; patients who or whose immediate family members signed an informed consent form before the clinical data were collected. Exclusion criteria: Patients with severe cardiac and hepatic dysfunctions; patients who dropped out; patients with malignancies other than thyroid cancer; patients who used to take antiangiogenic drugs; patients with hypertension.

### Methods

Patients in the TIVAP group were treated with TIVAP for postoperative intravenous chemotherapy. A Groshong catheter and 3M transparent glue were used. The patient was placed in a horizontal position with the arm extending 190 degrees and the head deviating to the one side in order to determine the puncture site. The biceps circumference, and the distance from the puncture point to the right sternoclavicular joint and from the puncture point down to the third intercostal space were measured and recorded before puncture. After disinfection, draping and local anesthesia were carried out within a radius of 50 cm of the puncture point, the catheter was inserted into the vein \~20.0 cm. After the puncture reached the axillary vein, the lower jaw of the patient approached the shoulder on the side where the catheter was inserted to determine the puncture site, so as to prevent the catheter from entering the internal jugular vein. After puncture, the catheter was fixed with sterile dressings and 3M glue. After that, chest X-ray was carried out to determine the position of the catheter end. Finally, the patient was instructed to undergo regular review and pay attention to the puncture site for pain and redness.

Patients in the PICC group were treated with PICC for postoperative intravenous chemotherapy. Under the guidance of X-ray fluoroscopy, the catheter was percutaneously inserted into the right subclavian vein. The patient was placed in a horizontal position with the arm extending 190 degrees and the head deviating to the one side in order to determine the puncture site. The biceps circumference, and the distance from the puncture point to the right sternoclavicular joint, and then down to the third intercostal space were measured and recorded before puncture. Disinfection 3 times and local anesthesia were carried out within a radius of 50 cm of the puncture point. After the right subclavian vein was punctured with a minimally invasive puncture needle, the intravenous indwelling catheter was introduced through the guide wire. After the pillow was removed and the catheter was washed, the catheter was appropriately cut short and the puncture area was bandaged for 24 h. After heparin saline was injected without leakage, the skin incision was sutured and the drainage strip was retained. For both groups of patients, indoor disinfection was carried out before operations that were aseptic during the operation.

### Observational indexes

The success rate, indwelling time, complications, quality of life and nursing satisfaction were compared between the two groups. The nursing satisfaction with a total score of 10 points consisted of treatment information, complaint management, physical environment, follow-up, hospitalization and overall service. The higher the score was, the higher the satisfaction was. The quality of life with a total score of 10 points consisted of psychological function, physical function, social function and self-evaluation. The higher the score was, the higher the satisfaction was. The total incidence rate of complications = (cases with local infection + cases with catheter obstruction + cases with catheter leakage + cases with catheter displacement)/total cases.

### Statistical methods

SPSS 18.0 (IBM Corp.) was used for statistical analysis, GraphPad Prism 7 for plotting figures. Count data were expressed as number of cases/percentage (n/%), and Chi-square test was used for comparison of count data between groups. Measurement data were expressed as mean ± standard deviation (mean ± SD). Student\'s t-test was used for the comparison of measurement data. P\<0.05 indicates a statistically significant difference.

Results
=======

### General information

There was no statistically significant difference between the two groups in terms of sex, age, body weight, clinical staging, pathological types, lymph node metastasis and lesion characteristics (P\>0.05) ([Table I](#tI-ol-0-0-11732){ref-type="table"}).

### Comparison of success rate

A total of 95 cases succeeded and 1 case failed in the PICC group, with a success rate of 98.96%. A total of 91 cases succeeded and 1 case failed in the TIVAP group, with a success rate of 98.91%. There was no statistically significant difference between the two groups (χ^2^=0.001, P=0.982). More details are shown in [Fig. 1](#f1-ol-0-0-11732){ref-type="fig"}.

### Comparison of indwelling time

The indwelling time was 98.38±41.36 days in the TIVAP group, significantly longer than 85.37±42.48 days in the PICC group (P\<0.05) ([Fig. 2](#f2-ol-0-0-11732){ref-type="fig"}).

### Comparison of complications

In the PICC group, there were 3 cases with local infection, 1 with catheter obstruction, 4 with catheter leakage and 6 with catheter displacement, with a total incidence rate of 14.58%. In the TIVAP group, there was no complication mentioned above, with a total incidence rate of 0%. The incidence rate of complications in the TIVAP group (0%) was significantly lower than that in the PICC group (14.58%) (P\<0.05) ([Table II](#tII-ol-0-0-11732){ref-type="table"}).

### Comparison of quality of life score

In the PICC group, the physical function was 8.21±0.66 points, the psychological function was 8.17±0.55 points, the social function was 8.65±0.63 points and the self-evaluation was 8.42±0.54 points. In the TIVAP group, those were respectively 9.17±0.61, 9.22±0.58, 9.59±0.58 and 9.38±0.61 points. The quality of life scores in the PICC group were significantly lower than those in the TIVAP group (P\<0.05) ([Fig. 3](#f3-ol-0-0-11732){ref-type="fig"}).

### Comparison of nursing satisfaction score

In the PICC group, the treatment information was 9.36±0.76 points, the complaint management was 9.67±0.73 points, the follow-up was 9.42±0.86 points, the hospitalization was 9.62±0.65 points and the overall service was 9.73±0.86 points. In the TIVAP group, those were, respectively, 9.65±0.77, 9.73±0.86, 9.73±0.86, 9.52±0.83 and 9.26±0.75 points. There was no statistically significant difference in the nursing satisfaction scores between the two groups (P\>0.05) ([Fig. 4](#f4-ol-0-0-11732){ref-type="fig"}).

Discussion
==========

As a common malignant endocrine tumor that has an increasing incidence rate, a high recurrence rate or high persistence but a low mortality rate, thyroid cancer has different histological types and subtypes, as well as cell sources, characteristics and prognoses ([@b10-ol-0-0-11732]). Central venous access devices (CVADs) provide an access to the larger vascular system for peripheral treatment, contraindication treatment, long-term treatment, venous monitoring and blood sampling. Patients who require CVADs are heterogeneous, and they have different ages and acute and chronic diseases, as well as hospital and community care. CVADs such as long- or short-term treatment and continuous or intermittent treatment are alternative and patients can choose types based on their conditions ([@b11-ol-0-0-11732]--[@b14-ol-0-0-11732]). While CVADs are clinically popular, their complications such as blood infection are still common and considered to cause damage to patients, negatively affecting the healthcare cost of the patients. At present, the prevention of CVADs-related injuries is taken into consideration of healthcare researchers, clinicians and patients ([@b15-ol-0-0-11732]). PICC is commonly used medical equipment for saving life ([@b16-ol-0-0-11732]). Usually inserted into peripheral deep veins (bonethirst, brachium, head and armpit), the catheters are used for blood sampling, drug, liquid and nutrient delivery through the superior vena cava ([@b17-ol-0-0-11732]). PICC is suitable for long-term or frequent treatment, chemotherapy and infusion of irritant drugs, especially for patients who cannot be treated with PICC through the vein ([@b18-ol-0-0-11732]). However, the failure of PICC leads to poor experience, including stabbing pain and increase in hospital stay, equipment cost and work ([@b19-ol-0-0-11732]). TIVAP is a widely used intermittent central venous access, especially suitable for patients with cancers, and its ports have higher safety margin compared with other long-term venous access devices ([@b20-ol-0-0-11732]). It is generally used for patients who require long-term or repeated treatment, such as antitumor chemotherapy, parenteral nutrition and blood transfusion. TIVAP causes infection and even endangers lives even though the risk of infection is low. Pocket or subcutaneous tunnel infection is probably caused by TIVAP that should be removed immediately ([@b21-ol-0-0-11732]). PICC ([@b22-ol-0-0-11732],[@b23-ol-0-0-11732]) and TIVAP ([@b24-ol-0-0-11732],[@b25-ol-0-0-11732]) provide effective deep venous accesses for patients with tumors, but they have their own advantages and disadvantages. Therefore, the application values and safety of PICC and TIVAP in chemotherapy for patients with thyroid cancer were compared in this study to provide references for clinical practice.

In this study, the success rate in the PICC group was 98.96% (95/96) and that in the TIVAP group was 98.91% (91/92), without statistically significant difference; the indwelling time in the TIVPA group was significantly longer than that in the PICC group; the incidence rate of complications in the TIVPA group was significantly lower than that in the PICC group. A retrospective study of 1,254 patients with TIVAP implantation showed that the success rate was 99.9% and the incidence of complications was 5% ([@b26-ol-0-0-11732]). Another study observed 1,183 patients implanted with TIVAP for 30 days and found that only 0.6% of patients had catheter-related infections ([@b27-ol-0-0-11732]). A recent study showed that PICC had a higher risk of catheter-related deep vein thrombosis and other adverse events than TIVAP ([@b28-ol-0-0-11732]). Our results are similar to the above findings, which further suggests that TIVAP is more secure and effective than PICC. In this study, the physical function, psychological function, social function and self-evaluation scores in the TIVAP group were significantly higher than those in the PICC group, whereas there was no statistically significant difference in the nursing satisfaction score between the two groups. Biacchi *et al* ([@b29-ol-0-0-11732]) found that compared with PICC, TIVAP management was simpler, provided better quality of life for patients and reduced complications. In a study by Patel *et al* ([@b30-ol-0-0-11732]), TIVAP was superior to PICC in the quality of life but inferior in medical expenses. PICC has a high incidence rate of infection due to the indwelling catheter *in vitro*, so the patients should go to the hospital regularly for local skin management in order to prevent infection.

In conclusion, both PICC and TIVAP provide a deep venous access, but TIVAP has a low incidence rate of complications, higher safety and better improvement in quality of life. Therefore, TIVAP is better for chemotherapy in patients with thyroid cancer, worthy of clinical promotion.
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###### 

General information \[n(%)\] (mean ± SD).

  Groups                      PICC group (n=96)   TIVAP group (n=92)   χ^2^/t value   P-value
  --------------------------- ------------------- -------------------- -------------- ---------
  Sex                                                                  0.105          0.745
    Male                      44 (45.83)          40 (43.48)                          
    Female                    52 (54.17)          52 (54.52)                          
  Age (years)                 32.35±8.54          31.37±8.91           0.770          0.442
  Body weight (kg)            61.98±5.24          63.45±6.78           0.097          0.097
  Clinical staging                                                     1.355          0.244
    Stages I--II              43 (44.79)          38 (41.30)                          
    Stages III--IV            53 (55.21)          54 (58.70)                          
  Pathological types                                                   1.241          0.743
    Undifferentiated          23 (23.95)          19 (20.65)                          
    Polypoid adenocarcinoma   33 (34.38)          38 (41.30)                          
    Follicular carcinoma      24 (25.00)          23 (25.00)                          
    Medullary carcinoma       16 (16.67)          12 (13.05)                          
  Lymph node metastasis                                                0.637          0.425
    Yes                       29 (30.21)          23 (25.00)                          
    No                        67 (69.79)          69 (75.00)                          
  Lesion characteristic                                                0.528          0.468
    Uninodular                34 (35.42)          28 (30.43)                          
    Multinodular              62 (64.58)          64 (69.57)                          

PICC, peripherally inserted central catheters; TIVAP, totally implantable venous-access ports.

###### 

Comparison of complications \[n(%)\].

  Groups               Local infection   Catheter obstruction   Catheter leakage   Catheter displacement   Total incidence rate
  -------------------- ----------------- ---------------------- ------------------ ----------------------- ----------------------
  PICC group (n=96)    3 (3.13)          1 (1.04)               4 (4.16)           6 (6.25)                14 (14.58%)
  TIVAP group (n=92)   0                 0                      0                  0                       0
  χ^2^ value           --                --                     --                 --                      14.50
  P-value              --                --                     --                 --                      0.001

PICC, peripherally inserted central catheters; TIVAP, totally implantable venous-access ports.
